We analyze theoretically the propagation of electromagnetic modes guided by the periodic plasmonic structures, experimentally studied in Science 317, 1699 (2007). Full-wave solutions of Maxwell equations and analytical results both suggest the suppression of diffraction of guided modes, accompanied by formation of low-diffraction beams, observed in experiments.
Complex plasmonic systems are emerging as flexible platform for manipulating the propagation of light on the surface [1] . Applications of plasmonic optics stem from the ability of surface waves, surface plasmon polaritons, to propagate the information corresponding to sub-wavelength features of the emitters. Emission in periodic plasmonic systems formed by arrays of PMMA stripes on Au substrate [2] have been experimentally shown to take the form of low-diffraction "beams". Consequently, an array of concentric PMMA stripes deposited on the metal substrate was shown to act as a magnifying superlens, enabling the subwavelength resolution in the far-field of the source. However, despite exciting potential applications of this device, all existing analytical descriptions of this surprising phenomenon disregard the finite-thickness of the PMMA stripes [2, 3] , and do not adequately address the potential interference-related effects in these wavelength-scale periodic structures. Here we present an analytical description of optics of stripe-based plasmonic crystals free of above shortcomings.
We first analyze the light propagation in quasi-2D plasmonic arrays, shown in Fig.1a , formed by thin ( -thick) stripes of PMMA, deposited on the Au substrate. The system is homogeneous in -direction and is periodic (with period ) in the -direction. Numerically, propagation of electromagnetic modes in this system is described by generalized transfer matrix formalism [4] , where the matrix ̂ of one complete period of the plasmonic crystal relates the amplitudes of the modes in one plasmonic guide to the amplitudes of the modes in its counterpart one period away. Once the matrix of the periodic system is calculated, the quasi-wavevector of the modes of the plasmonic crystal can be calculated via | ̂ ̂| (1) The results of these calculations are summarized in Fig.1b . In the same plot, the dispersion of the guided mode of the planar structure is compared to the dispersion of the bulk TE-polarized mode in the Bragg system [5] with refractive indices corresponding to the modal indices of SPP and the guided mode in the PMMA guide with thicknesses and respectively , given by (2) Fig.1c shows the direction of the Poynting flux of the mode propagating in the system as a function of operating frequency and the incident angle. In vicinity of the direction of the beam inside the structure, given by the Poynting flux, is almost independent of the incident angle, leading to the formation of the beams with strongly suppressed diffraction, similar to the one observed for free-space modes in Ref. [6] . The diffraction suppression is also observed in curved geometry as shown in Fig.1d . Speaker: Viktor Podolskiy Session: Nanophotonics See program for placement.
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